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—)_E’_ A
1. (d)v-dt—4t]

Att = Isecv =4
2. (b) Gases have less viscosity.

Due to insoluble impurities like detergent surface tension decreases

3. (a
A ~ sin (A +28min )
COtE = ' é
Sin 2
N A . (A + 8min )
Ccos 5 S 5
A+ Smin . T A
2 2 2
Smin =nt—2A

4. (c) Net force on particle must be zero i.e. gE + gV x B = 0
Possible cases are

(i) E&B = 0

(i) VxB=0E=0

(iii) gE = —qV x B

E#0&B %0

GM 1
5. (d)g=F=>goc§

g _Ri
g1 R%
=4 O{—Rﬂ
g2=%81|\R2 = 2
_ v 12x12
6. (b)tanb = Rg =~ 10200
5 h
[.5m

| =

tan 0 =

=
t
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h 144
=5 —=——

1.5 4000
h=54cm

7. (d) P end should be at higher potential for forward biasing.
8. (b) Spherometer can be used to measure curvature of surface.

2 2
9. (05 =2

2 2m,

b m 2
P, |m, 5

10. (c) Q = AU as work done is zero [constant volume] AU = msAT
=0.08 X (170 x 4.18) X 5

~284]

1'12
11 () roc

ry 4%
ry 32
_l6
Iy = 9
_ Changeinflux _ A¢
12. (c) Average emf = Y —abr

0— (4% (2.5%2)cos60°)
10

=41V

13. (c) Potential difference = =2 — XQ

= |(V3)2 + (V3)?

r, = [(V6)2 40

Asr; =1, =vV6m

So potential difference = 0

14. (d) As amount of energy incident on cell is same so current will remain same.

15. (d) Momentum will remain conserve

1000 x 6 = 1200 x v

v=>5m/s
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16. (b) 1 =;&0E3 X c

1
I:§x8.85><10‘12><4><104><3><108

[=53.1W/m?
17. (a)

[h] = ML2 T1
[L] = ML2 T!
[P] = MLT!
[t] = ML? T2

(Here h is Planck's constant, L is angular momentum, P is linear momentum and t is moment of force)

18. (c) For null point,

45 R
60 40
_pt_ pt
Also, R = N
0.1
45%x40=pxX ————— X 60

TTX7X108
p=066Xx10"7QXm

R
5

19. (a) Resistance of each part =

Total resistance = = x

[ RN
ul| =™

25

20. (b) For monoatomic molecule degree of freedom = 3.

3
Kavg = E KBT

0414 x1.6x1079 x 2
T 3x%x138x10723

=3200K

21. (673)

u, =5m/say, =3m/s?’x=84m
vZ —u?2 = 2ax

vZ — 25 =2(c)(84)

Vy =23 m/s
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Vy — Uy = ayt

t_23—5_
=——=

6s
vy=0+a,t=0+2x(6) =12m/s
vZ = v +vj =232 +12% =673

v =v673 m/s

22. (3)

. do  Kkqg
2 Tsm7 = 5 - ARdO
. Q
=5l
KqeQ
T=—"—""
=z (R2) x 2m
_ (9%x10%)(2m x 30 x 107'?)
- (0.30)2 x 2T
_9><10‘3><30_3N
T 9x1072

23. (2) ¢ = Mi = Miysin wt

di
EMF = —Ma = —0.002(iywcos wt)

EMF,,, = iy0(0.002) = (5)(50m)(0.002)

T

EMFinax =5 V
24. (31)

po_h b6 6 15 31
T T, 327855 4 4

25. (236)
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Q = BEProduct - BERectant
= 2(118)(8.6) — 236(7.6)

=236 X1 =236MeV

26. (16)
a
m m
a a
m n
a

I = ma® + ma® + m(v/2a)?
= 4ma?
=4x1x(2)?%=16

27. (12) Vat mean position Aw =10 = 4w

| v

w =

v = wy/A2 — x2
5=-V42—x2=5x2=16—4
X=\/ﬁcm
28. (160)

I
NU1E o

i 4mx 1077 x 10

- \2ma T X (% X 10‘2)

=16 X 107> = 160uT

29. (400)

10
Va+ - (@) — 6(a) = Vg

10 8
VA—VB—6—?—§V0“:
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Q=C(Va—Vp)
8
= 150 X = = 4004C

30. (2)

AP
B=——r

AV
(¥)
(AV) _pgh _ 1000 x 10 X 4000
v) B 2% 10°

= 2 x 1072 [-ve sign represent compression]

31. (a) Phosphodiester linkage

5" end of chain

o,

Phosphodiester
linkage

3' end of chain

32. (b)

o OH

o7 X0 HO OH

Aromatic

33. (d) Fluorine does not show variable oxidation state.
34. (d)

¥'d JEE MAINS PYQs




[II(GP 27 Jan 2024 (Morning Shift)

N”<— localised lone pair& sp’

H
35. (d)
3d7 [ 3d® | 343 | 3d°
No.of.
] 3 2 3 4
unpaired e-
Spin only
: V15 | V8 | V15 | V24
Magnetic
BM BM BM BM
moment
36. (d)
O O
!
H.e “CHy—CH,
_}
Active
methylene
group
O O
|l |l
C C
VIR
H,C CH CHyCH,

©

Conjugate base is more stable due to more resonance of negative charge.
37. (d) Solution with negative deviation has

Pr < PA0X, + Pg0Xp

Py < PaXa

Pg < P30Xp

If vapour pressure decreases so boiling point increases.
38. (¢)

[FeFg¢]3~:Fet3:[Ar]3 d®

T

F : Weak field Ligand
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No. of unpaired electron's = 5

w=.5G+2)
u = V35BM

[V(H20)6]+2: V+2: 3 d3

T

No. of unpaired electron's = 3

w=.33+2)
u=+V15BM

[Fe(H,0)g]*2:Fet2:3 d°

H,0 : Weak field Ligand

1 ({1 f(1(f1]f1

No. of unpaired electron's = 4
w=./4(4 +2)
u =+/24BM

39. (d)

u= 0

CHClI; is polar molecule and rest all molecules are non-polar.

40. (c) s-block elements are highly reactive and found in combined state.

41. (c) Acidic strength

OH OH OH
@mz @
>
NO,
NO;

27 Jan 2024 (Morning Shift)
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Ethanol give lucas test after long time
Statement (I) — correct

Statement (1) — incorrect

42. (d)
OH CiH CH QI
MOy
O 2 @ = Bu—H
NOz NO, OMe .
() (B} (13) () (A)
-M M M

%7 JEE MAINS PYQs

43. (b) Solid Boron has very strong crystalline lattice so its melting point unusually high in group 13 elements

44. (d)

is Alicyclic

45. (d) PbCrO, + NaOH (hot excess) — [Pb(OH),]~2 + Na,CrO,

Dianionic complex with coordination humber four

46. (a)
47. (b)

3-ethy 1, 1 -dimethylcyclohexane
48. (a)

NaCl + conc. H,SO, + K,Cr,0O4
—Cr0,Cl, + KHSO,+ NaHSO, +H,O

(B)
Reddish brown

Cl'02C12 + NaOH — Na,CrO4 + NaCl +H,O
©

Yellow colour
49. (d)

SN® — Racemisation

SN2 — Inversion
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50. (a) Electronic configuration of Nd(Z = 60) is; [Xe]4f*6 s2
51. (107gm or 108)

Eq. of Ag = Eq. of 0,
Let x gm silver displaced,

x><1_ 5.6

108 227

(Molar volume of gas at STP = 22.7 lit)
x = 106.57gm

Ans. 107

OR,

as per old STP data, molar volume = 22.4 lit

X1 5.6
o= 22 % 4,x = 108gm.
108 22.4

Ans. 108
52. (2)
Let, R = K[HI]"

using any two of given data,

3x 1073 3 ( 0.01 )“
7.5 %x 104 \0.005

n=>2

53. (8)

CH, + 20, — CO, + 2H,0
Moles of CO, = = = 0.5
So, required moles of CH, = 0.5
Mass = 0.5 X 16 = 8gm

54. (1200)

Using, first law of thermodynamics,
AU =Q+ W,

AU = 0 : Process is isothermal
Q=-W

W = —P.AV : Irreversible
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= —80 x 103(45 — 30) x 103
=—-1200]

55. (4)

A s

2chiral centres

No. of stereoisomers = 4

56. (3)
57. (d)

—NO,,—C =N, —COR, —COOH

are meta directing.
58. (16) n = 4 can have,

4s | 4p | 4d | 4f

Total e 2 6 10 14
Total e with S =
1 1 3 5 7
+ —
2
So, Ans. 16
59. (6)
_ +
CO= C=0 BO =3
NO = N=0O BO=3
60. (3)

Compounds | SO, | H,S0; | socl, | SF, | Baso, | H, S,0,

O.S. of

Sulphur: +6 *4 *a *a +6 +6

61. (a) n_1Cr = (k* - 8)"Crs1

r+1=>0r=0

r=0

n—lC
r

=k%-8
"Crt1
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r+1
—=

k? -8
=>k?-8>0
(k—2V2)(k+2v2) >0

k € (=00, —2v/2) U (2V2, )

r+1
-'.n2r+1,TS1

>k?-8<1

k?-9<0

-3<k<3

From equation (1) and (I1) we get

k € [-3,-2V2) U (2V2,3]

62. (b) B= (2A+ 7,—3A— 2,61 + 11)

x-0 y-4 z-8
L @ B

B

(7,-2,11)

x-7 y+2 z-Il

2 -3 6

X—6 _y—4

1 0
2A+7-6 -31-2-4 6A+11-8
1 - 0 B 3

. . -8
Point B lies on ZT

—3A—6=0
A= -2

B> (3,4,—1)

AB=(7-3)2+ (4+2)2 + (11 + 1)2
=16 + 36 + 144
=196 = 14

63. (d)




i
dx

—+ax=0
I ax

dx

— = —adt
X

dx
— = —aj dt
f = af
In|x| = —at+c
atlt=0,x=2
In2=0+c

Inx=—at+In2

_ o-at
—=e
2

x = 2e~2at

dy

dt+by=0

d
D pat
y

Inly| = —bt+2A
t=0,y=1
0=0+A
y = e bt

According to question

3y(a) = 2x(a)
3e7P = 2(2e7?)

For x(t) = y(t)

= 273t = g7bt

2 — ela-b)t
At
2=3)
logs2 =1t
3

64. (a)
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Equation of CE
y—1=-x-3)

x+y=4

C 2
3. D D (2, 3)

Ortho centre lieson the linex+y = 4
so,a+b=4

I, = fabxsin(x(4 —x))dx

Using king rule

L = [0 (4 = 0)sin(x(4 — x))dx

(i) + (ii)

21, = [ L 4sin(x(4 — x))dx

211 = 412

65. (a) Sum of coefficients in the expansion of (1 — 3x + 10x?)* = A
thenA=(1-3+10)" =8"(putx=1)

and sum of coefficients in the expansion of (1 + x?)" =B
thenB=(1+1)" =2"

A=B3

66. ()

4,9,14,19, ..., up to 25™ term

Tys = 4+ (25— 1)5 =4 + 120 = 124
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3,6,9,12, ..., up to 37" term

Ty, =34+ (37-1)3=3+108 = 111
Common difference of I** seriesd; = 5

Common difference of 11" series d, = 3

First common term = 9, and

their common difference = 15(LCM of d, and d,)
then common terms are

9,24,39,54,69,84,99

67. (c) Equation of normal to parabola

y = mx —2m — m?3

this normal passing through center of circle (2,8)

8=2m-2m—m3

m=—2

So point P on parabola = (am?, —2am) = (4,4)

And C = (2,8)

PC = V4 + 16 = V20
d2 = 20

68. (b)

X—4 y+1 Z
1

x—A y+1 z-2
2 4 =5

the shortest distance between the lines

@E-b)- (dy x dy)
|d; x do|

A—4 0 2
1 2 —3

N = =N
N
|
w




Ke-

A= 4)(=10+12) -0+ 2(4— 4)

|21 — 1 + 0K|

6 12(0—4)
ﬁ:‘ 5 ‘
3=|A—4
A—4 =43
A=71

Sum of all possible values of A is = 8

69. (d)
f 1 1 dx = f 1 V3+x—V1+x
0 V3+x+vI+x 70 (3+x)—(1+x)

:f01v3 +xdx—f01(\/1 +X)dX]

[ 3 31
2(3 +x)2 2(1+x)2

3 3

N|= N =

0

f@-3v9 -5(z-1)

Wl N =

[8 —3V3 —2vV2 +1]
=3-VE-ivZ=atbVZ+cVd

a=3,b=—-z,c=-1

2a+3b—-4c=6—-2+4+4=8
70. (d) Let S = {1,2,3,...,10}
R={(A,B):ANB # ¢;A B € M}
For Reflexive,

M issubsetof 'S’

SopeEM

fordnd =0

= but relationisANB # ¢

So it is not reflexive.

For symmetric,

27 Jan 2024 (Morning Shift)

%7 JEE MAINS PYQs




[I GP 27 Jan 2024 (Morning Shift) ?_ JEE MAINS PYQs

ARBANB # ¢,

= BRA = BNA % ¢,

So it is symmetric.

For transitive,

If A = {(1,2),(2,3)}

B =1{(23),(34)}

C={B4),(5,6)}

ARB & BRC but A does not relate to C

So it not transitive
71. @) |z—i|=|z+1i| = |z — 1]

y

ABC is a triangle. Hence its circum-centre will be the only point whose distance from A, B, C will be same.
Son(S) =1

72. (c) (2k, 3k) will lie on circle whose diameter is AB.

(0, 0) A
G-D®+F-D =0
x2+y?—-x—y=0
Satisfy (2k, 3k) in (i)

(2k)2 + (3k)2 — 2k — 3k = 0

13k? =5k =0
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5
hence k = —
13

a (7x-12-x%)
b |x2-7x+12|

73. (d) f(37) = (for f(x) to be cont.)

—a(x—3)(x—4) —-a
D a-Hx—a) <37y

=f(37) =
Hence f(37) = %a

sin(x-3)

Then f(3%) = 2“qu3+( s ) = 2 and
f(c) = b.

Hence f(c) = f(37) = f(37)

>b=2= 2
ST b
b=2a=—-4

Hence only 1 ordered pair (—4,2).
74. (b) T12, a = 50

a; +a; +--+ag=>50
Yvk<jakaj = 1100

Ifa; +a, + -+ a;y = 50.

(a; +ay + - +ag0)% = 2500

= N2 af + 2¥k<jaka; = 2500
= Y19 a% = 2500 — 2(1100)

19 a? = 300, Standard deviation' ¢ '

Z i2 2
oy ey
=+/30-25=+5

75. (a) Equation of chord with given middle point.

T=Sl

x+y_1+1
25 40 25 100

8x+5y 842
200 200




Ke-
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_10-8x
yz_ 5 ,
X (10-8x)% _ . P ;
=t 250 = 1 (putin original equation)

16x2 + 100 + 64x? — 160x _ )
400 N

42 —8x—15=0

_ 8+ /304
XT38
8 +v304 8 — V304
Xl = 8 ;Xz = 8
Similarly, y = 10—185J_n/m _ Zi\/5304
2 —+304 2 ++304

Distance = /(x; — x5)2 + (y1 — y2)?

B 4x304+4x304_\/1691
N 64 25 5

76. (d) Co-ordinates of A = (gg)

Co-ordinates of B = (1—0 3)

3’3

Slope of 0OA =m, = g

Slope of OB =m, = %
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a-¢c=3
By (i), (ii), (iii) & (iv)
27—-0—-3=24

78. (b) a = lim,_o A2

_ Vitxt-1
= lim
x4 (VI VI +xF +42)
4
X

= lim

“Oxt (VI+VI+x* +V2) (VI +x7 +1)

Applying limit a = ﬁf

sin? x

V2 — /1 + cosx

(1 — cos?x)(v2 + /1 + cosx)
2 — (14 cosx)

b = limy_,

= llmx_)o

b = limy_q (1 + cosx)(V2 + V1 + cosx)
Applying limits b = 2(v2 + V2) = 442
3__1 3 _
Now, ab® = =X (4v2)3 = 32
79. (d)
cosx sinx 0]

f(—x) = [—sinx cosx 0
0 0 1
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100
f(x)~f(—x)=[0 1 o]=1
001

Hence statement- | is correct
Now, checking statement |1

cosy —siny 0
f(y) = [siny cosy 0]
0 0 1
cos(x+y) -—sin(x+y) 0
fx) - f(y) = [sin(x +y) cos(x+y) 0]
0 0 1

= fx) - f(y) = fx+y)
Hence statement-11 is also correct.
80. (d)f:N—{1} >N

f(n) = The highest prime factor of n.

f(b) = 2
f(d) = 2
= many one

4 is not image of any element
= into
Hence many one and into

Neither one-one nor onto.

81. (5)
(o — 2] + 2K) - (af + 20af — 2K)
cosO =
Va2 +4 + 4V + 402 + 4
a2 —4a—4
cosO =

Va? + 8v5a? + 4
Sa?—4a—4>0
Sa?—4a+4>8 > (a—2)2>8
Sa—2>2/2ora—2< =22
a>2+2v20ra<2—2v2
a € (—00,—0.82) U (4.82, )

Least positive integral value of o« = 5
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82. (2890)
fx)—f(y) Z2Inx—Ilny+x—y

f(x) — f(y) - Inx —Iny

= +1
X—y X—y

Letx >y

: oy 1
llmy—>xf (X )2;+1
Letx <y

: I |
limy_ f (x )S;-l-l
fl(x™) = f1(xh)
f1(x) 1+1

X) =—

X

1
f’(-z):XZ-l'l
X

$22,G2 +1) = £22,3 + 20

20 x 21 x 41
=——+20
6
= 2890
83. (29)
2x+3y—2=t

4x+6y—4 =2t

243 _ &t
dx  dx

4x+6y—7=2t-3

dy —(2x+3y—2)
dx  4x+6y—7

dt  —3t+4t—-6 t—6

dx  2t—3  2t-3

/

I(Zt—12+ 9 ) dt =
t—6 t—6 - X

2t—3

t_6dt=fdx

2t+9In(t—6) =x+c¢

2(2x+3y—2)+9In(2x+3y—8) =x+c




4x+ 6y — 4 +9In(2x+3y—8) =x+ 14
x+2y+3ln(2x+3y—8) =6
a=1p=2y=8
a+2+3y=1+4+24=29

84. (119)

A= [, (8- 4y>) - (=2y?)]dy +

f3/2[(8 4y?) — 2y — 4)1dy

' 431 107 m
8y — — 12y —y* — — y A
[y ] [ v’ 12 n
~m+n=119
85. (9)
3 p'1
8= 7+ ‘1}2
-7 (1-3)
dr
(sum of infinite terms of A.G.P = 1— + W)
4p
9 p
86. (12)
5 5 1 5 5
a—P(X—S)_gxgxg_Eb_p(x>3)__ =X
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25
716 25 6 25

=@=mxi=%
rxz0 = () 24 (3) 14
6 6 6 6
5
:(6) '%:<§)5
1—% 6
@ 2
O
6
b+c=(%)2+2(%)2=12
N OR
87. (48)

cos2x+a-sinx =2a—7

a(sinx — 2) = 2(sinx — 2)(sinx + 2)
sinx = 2, a = 2(sinx + 2)

= a € [2,6]

p=2q=6

r =tan9° + cot9° —tan27 — cot27

1 1
r= sin9-cos9 sin27 - cos 27

_, 4 4
V5—1 V5+1

r=4

p-q-r=2X6X4=48
88. (202)

fx) =x3+x2-f'(@Q) +x-f"(b) +f"(c)
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f'(x) = 3x% + 2xf’(a) + "' (b)
f'"(x) = 6x + 2f'(a)

f"x) =6

f'(a) =—=5,f"(b)=2,f"(c) =6
fx) =x3+x%-(=5)+x-(b)+ 6
f'(x) = 3x% — 10x + 2

£'(10) = 300 — 100 + 2 = 202

89. (28)
2 01

A= 1 1 0] B= [Bll Bz, B3]
1 0 1

X1 X2 X3
B1 = |:yl ) B2 = |:y2] ) B3 = [Y3]
Zq

Zy Z3

2 0 1% 1
AB; = [1 1 0] [Y1] = [O]
1 0 11174 0

90. (5)
2+x+1=0=2x=00w? =«

Leta =w

Now (14+ o)’ = —w*=-0?=1+w

A=1,B=1C=0

~53A—2B-C)=5B-2-0)=5
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